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Abstract
The objective of this project was to develop
a theory- and evidence-based adolescent smok-
ing cessation intervention using both new and
existing materials. We used the Intervention
Mapping framework for planning health
promotion programmes. Based on a needs as-
sessment, we identiﬁed important and change-
able determinants of cessation behaviour,
speciﬁed change objectives for the intervention
programme, selected theoretical change meth-
ods for accomplishing intervention objectives
and ﬁnally operationalized change methods into
practical intervention strategies. We found that
guided practice, modelling, self-monitoring,
coping planning, consciousness raising, dra-
matic relief and decisional balance were suit-
able methods for adolescent smoking
cessation. We selected behavioural journalism,
guided practice and Motivational Interviewing
as strategies in our intervention. Intervention
Mapping helped us to develop as systematic ad-
olescent smoking cessation intervention with
a clear link between behavioural goals, theoret-
ical methods, practical strategies and materials
and with a strong focus on implementation and
recruitment. This paper does not present eval-
uation data.
Introduction
In the past years, a growing number of adolescent
smoking cessation interventions have emerged. To
date, the evidence for effectiveness is rather mixed.
Whereas some reviews conclude that smoking ces-
sation intervention is effective [2], others conclude
that we need additional evidence to draw conclu-
sions about effectiveness [3, 4]. It is generally as-
sumed though that interventions based on
a cognitive–behavioural approach are most likely
to be successful [2–4].
A major challenge in smoking cessation is to get
smokers to participate in the interventions. Among
adults, the median recruitment rate for participation
in smoking cessation interventions is 2.0% [5]. Vari-
ousstudiesindicatethatrecruitmentisalsoachallenge
in adolescent smoking cessation. For instance, Leath-
erdale et al. [6, 7] found that 77% of Canadian ado-
lescents planning to quit preferred to quit on their own
and that Canadian youth has a rather negative percep-
tion about formalized smoking cessation interven-
tions. Backinger et al. [8] estimated that recruitment
rates in adolescent smoking cessation are between 2
and 10%. If we cannot overcome these problems, it is
unlikely that smoking cessation programmes will
have a signiﬁcant effect on adolescent smoking.
Intervention Mapping (IM) is a planning tool for
the development of theory- and evidence-based
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original work is properly cited.health promotion interventions that incorporates the
anticipation of programme adoption and implemen-
tation from the start of the development process [9].
IM comprises six phases, each with clear tasks and
a clear end product (see Fig. 1).
One of the key features of IM is that the mapping
process leads to transparent descriptions of the deci-
sions made during the intervention development pro-
cess, demystifying the logic between programme
objectives, intervention strategies and their theoreti-
cal underpinnings.
This article describes how we used the IM meth-
odology to develop an adolescent smoking cessa-
tion intervention consisting of both new and
existing materials. In addition, we will describe
how IM was used to set up an implementation
and evaluation plan as part of the development pro-
cess. The article does not include the results of
programme evaluation.
Methods and results
IM Phase 1: needs assessment
Methods
At the start of the programme development process,
we established a planning group comprising inter-
ventionists and researchers from the Danish Cancer
Society (DCS) and coordinators being responsible
for smoking prevention at the local level. DCS lead
the daily planning of the project; local coordinators
were regularly involved in programme planning.
We started with a needs assessment to gather in-
formation about adolescent smoking cessation be-
haviour, the target group and the educational
system. We conducted a pilot study of smoking
cessation counselling in various Danish youth edu-
cation settings. This study primarily addressed re-
cruitment barriers and the implementation capacity
of schools. We conducted a literature study focus-
sing on identifying individual and environmental
factors related to smoking cessation. We searched
for scientiﬁc papers in PubMed and PsycInfo using
the keywords ‘smoking cessation’, ‘adolescence’,
‘youth’ and ‘quitting’, and we selected longitudinal
studies from Western Europe, North America and
Australia with a focus on determinants of smoking
cessation. In addition, we identiﬁed examples of
effective intervention studies. We included studies
with at least 300 participants, a control group, a fol-
low-up period of at least 3 months and effects on
smoking cessation. In order to identify effective
intervention elements, the studies were analysed
with regard to intervention content. Finally, we
conducted a qualitative study among adolescents
who had tried to quit smoking, focussing on the
strategies they had used in attempts to quit smoking
and on their attitudes and beliefs towards the pro-
cess of smoking cessation and smoking cessation
interventions. The outcomes of this needs assess-
ment served as an evidence base for the goals of our
intervention programme.
Results
Pilot study. In collaboration with local coordina-
tors, we conducted a study on the feasibility of a com-
prehensive programme including ﬁve group
counselling sessions for students aged 16–20 years
in two technical schools and in one social and health
school. After programme implementation, we inter-
viewed students, counsellors, school leaders and
coordinators with regard to satisfaction with the pro-
gramme, barriers for recruitment among the students
and barriers for implementation at the schools [10].
When the programme was implemented during
school hours, we managed to recruit about 5% of all
daily smokers. When the programme was imple-
mentedafterschoolhours,wewerenotabletorecruit
sufﬁcientparticipantstorunthecounsellingsessions,
even in schools with more than 500 smokers. In ad-
dition, the study revealed that schools were rather re-
luctant to implement the programme during school
hours mainly because of an overloaded teaching pro-
gramme. Other implementation barriers were the in-
compatibility of the programme and the class
structure with the majority of students being non-
smokers and the lack of interest in participation
among smoking students. Schools, however,
expressed positive attitudes towards using the school
as a setting for smoking cessation programmes, as
long as such programmes would not coincide with
teaching hours.
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programme, we tested an event-based minimal in-
tervention. The intervention consisted of a cessation
stand with two counsellors providing carbon mon-
oxide (CO) measurements. This intervention ran
during school breaks and lunch hours. This event-
based intervention concept seemed to be far more
popular among students than the comprehensive
programme; in some cases, over 50% of smoking
students participated in the events. We also found
Fig. 1. Protocol for the Intervention Mapping procedure. Source Bartholomew et al. [9].
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selling more than once. We did not test the effect of
the short counselling, but among adults, minimal
counselling provided by general practitioners has
been found to have a small effect on smoking ces-
sation [11].
Based on the outcomes of our pilot study, we
concluded (i) that a conventional comprehensive
smoking cessation strategy would interfere with
widespread implementation, both on the individual
and the school level and (ii) that a minimal event-
based intervention approach would be more easy to
implement in a large number of schools and would
have more potential for recruiting a substantial part
of the smokers.
Literature review. Our review of the literature on
determinants of adolescent smoking cessation
revealed that quitters,compared with the continuing
smokers, have clearer intentions to quit smoking
[12, 13], have higher self-efﬁcacy expectations re-
garding quitting [12], are more likely to perceive
the negative health consequences of smoking as
personal relevant [14], have more academic success
[15, 16], have less psychological and social prob-
lems [17], are less likely to smoke to cope with
psychological problems [18, 19], smoke less [16,
18, 19], have smoked for a shorter period of time
[15], are less addicted to nicotine [18, 20], associate
with fewer smokers [13, 15, 16, 21] and experience
more social support for cessation [17].
We also searched the literature for studies on
school smoking policies, the accessibility of ciga-
rettes and the pricing of cigarettes. Although these
factors have been shown to be related to smoking in
general [22], we could not ﬁnd any empirical evi-
dence that these factors were relevant for adolescent
smoking cessation. Further, there was already at the
time of the intervention, a general ban on indoor
smoking on all youth schools in Denmark.
This literature suggests that both intra- and inter-
personalfactorsareassociatedwithadolescentsmok-
ing cessation and that factors like coping skills, self-
efﬁcacy, individual health relevance and social sup-
port are all relevant for cessation interventions.
Content analysis of effective adolescent smoking
cessation interventions. We identiﬁed two papers
which met our selection criteria: ‘Not On Tobacco’
[23] and ‘Project X’ [24]. Both interventions were
based on a cognitive–behavioural approach. The
‘Not On Tobacco’ programme focused on the fol-
lowing: motivation, stress management, prepara-
tion for stopping, understanding and management
of social pressure (both social and from media) and
skills building. In Project X, the focus was on the
following: motivation and decisional balance,
knowledge of the harmful contents of cigarettes,
management of stress, anger and immediate prob-
lems after quitting, insight in the decision-making
process regarding quitting and the actual quitting
process and maintenance strategies (including
weight control and focus on other behaviours).
Based on this content analysis, we concluded that
both motivation enhancement techniques and the
development of coping skills for both individual
and social situations should be crucial components
of adolescent smoking cessations’ programmes.
Qualitative study. Adolescent smoking cessation
was further investigated in a qualitative study [25].
This study suggested that adolescent smoking ces-
sation is an individual process and that a broad va-
riety of coping strategies are used in all smoking
cessation stages. We could not identify a single
coping strategy being superior in explaining suc-
cessful cessation, but we found that success was
related to whether or not the quitters were commit-
ted to a learning process in which different strate-
gies were tested, evaluated, retested, etc.. This
suggests that future interventions should be ﬂexible
regarding both structure and content and that inter-
ventions should stimulate a positive learning circle
in which coping, commitment and self-efﬁcacy are
developed in a self-enhancing process. Further, pro-
grammes should be appealing to youth, not patron-
izing and easy to attend, and they should include
a motivational or incentive element.
Programme outcomes
All in all, we concluded that there is a potential for
implementing an effective school-based adolescent
smoking cessation intervention in Denmark. Such
an intervention should have the potential to be
implemented in at least 90% of the schools, to reach
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nual quit rate from 5% (the estimated quit rate
among smoker who do not receive support) to 10%.
When implemented in all Danish schools, this
would reduce the adolescent smoking rate with
about 1.5%, about 3600 adolescents in the age
group of 16–20 year olds.
IM step 2: programme objectives
Methods
The second phase in IM concerns specifying pro-
gramme objectives. The ﬁrst task is breaking down
general health-promoting goals and deﬁning objec-
tives targeting speciﬁc sub-behaviours: ‘performance
objectives’ (PO). POs refer to sub-behaviours or pre-
paratory behaviours that enable the health-promoting
behaviour. In short, the performance objectives were
formulated by answering the question: ‘What do par-
ticipants of this programme need to do to perform the
health-related behaviour?’ Since our needs assess-
ment suggested that successful smoking cessation
was relatedtohighmotivationandcommitment,high
self-efﬁcacy and strong coping competencies, we de-
ﬁned objectives for strengthening quitters regarding
theseconditions.TheTrans-theoreticalModel(TTM)
[26] and Self-Regulation Theory (SRT) [27], both
suggesting speciﬁc actions needed to reach health
goals, guided the speciﬁcation of a primary set of
objectives. This primary list was validated among
both experts and practitioners with experience in ado-
lescents’ smoking cessation. Our ﬁnal list of objec-
tives are summarized in the ﬁrst column of Fig. 1.
Once performance objectives were speciﬁed, we
returned to the needs assessment outcomes to identify
psychosocial behavioural correlates that were deemed
both relevant for the purpose of our programme and
changeable. Assessments of importance we based
upon our review of studies on the correlates of smok-
ing cessation, assessments of changeability on general
insights about behavioural change and the results of
adolescent smoking cessation programme evaluations
[2, 9, 28, 29] (see Table I).
Subsequently, we further speciﬁed programme
objectives by creating a matrix of change objectives.
Thismatrixwascreatedbycrossingtheperformance
objectives with the psychosocial correlates (Fig. 2).
For each cell, one or more change objectives were
deﬁned, specifying what programme participants
need to learn to accomplish the performance objec-
tive. For instance, under the performance objective
‘make coping plan’ and the determinant ‘knowl-
edge’,thechangeobjectiveisformulated be answer-
ing the question: ‘What needs to be changed in
relation to knowledge in order for the participants
to be able to make a coping plan?’
In the wider planning process, the matrix func-
tion as planning backbone both with regard to se-
lection of theories and methods and in the
translation of these into a real-life intervention.
IM step 3: theoretical methods and
practical strategies
Methods
In the third IM phase, change objectives were linked
to practical strategies derived from theoretical meth-
ods for behaviour change. A method is a general
theory-based technique to accomplish changes in
behavioural determinants; a practical strategy is the
speciﬁc application of a method, in such a way that it
ﬁts the target group and the intervention context.
Results
Because of the strong focus in our matrix on moti-
vation, self-efﬁcacy, coping and skills training, we
Table I. Cognitive and social determinants identiﬁed in the
needs assessment
Cognitive determinants Importance Changeability
Knowledge
a ++ +
Self-efﬁcacy
a ++ +
Attitudes
a ++ ++
Academic skills ++ 0
Coping skills ++ +
Smoking history + 0
Social determinants
Number of smokers in
social environment
++ 0
Social support for
smoking cessation
a
++ +
The judged importance (I) and changeability (C) were used to
select determinants for the matrix.
aDeterminants included in the matrix.
P. Dalum et al.
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nitive Theory (SCT) [29] as the theoretical back-
bone of the intervention. Both SRT and TTM state
that people go through several stages or phases to
reach their health goals. This fundamental view not
only guided the delineation of performance objec-
tives but also the identiﬁcation of potentially useful
intervention methods: consciousness raising
(TTM), dramatic relief (TTM) and decisional bal-
ance (TTM), modelling (SCT), guided practice
(SCT), self-monitoring (SRT) and coping planning
(SRT).
We selected ‘biofeedback’, ‘Motivational Inter-
viewing’ (MI) and ‘behavioural journalism’ as the
main intervention strategies. The aim of biofeed-
back is to enhance personal relevance by providing
feedback on individual health conditions [30]. This
is relevant when people have difﬁculties in linking
the behaviour and health consequences and if the
target group is not aware of the risk of the behav-
iour. Motivational Interviewing is a client-centred
counselling style that supports clients exploring and
resolving their ambivalence about behaviour
change [31]. In MI four core principles guide the
counselling: 1) expressing empathy (i.e. non-
judgemental listening, acceptance and recognition
of the clients needs); 2) developing discrepancy
(i.e. highlight the difference between current behav-
iour and clients goals); 3) rolling with resistance
(i.e. avoid arguing for change) and 4) enhancing
self-efﬁcacy (i.e. by reducing barriers of change
and developing skills to overcome problems). In
behavioural journalism [29], real-life role models
serve as the sender of the health messages ensuring
that messages are compatible with the norms, per-
ceptions and language of the target population.
When translating methods into strategies, it is
crucial to acknowledge that a method may be only
effective within certain parameters or conditions.
For instance, behavioural journalism is based on
modelling, and the parameters for modelling are
that the audience can identify with the model, that
the model is rewarded for the desired behaviour,
that the audience possesses the self-efﬁcacy needed
for the desired behaviour and that the model is
a coping model rather than a mastery model [32].
This implies that the real-life model stories have to
be very carefully selected to meet these parameters.
IM step 4: programme development
Methods
In IM Phase 4, the actual intervention was designed,
produced and piloted. First, we collected most of all
existing Danish intervention materials addressing
adolescent smoking cessation. Second, a group of
ﬁve experts and practitioners evaluated if the mate-
rials covered one or more of the speciﬁed change
objectives and if strategies met the theoretical con-
siderations for use. In case existing materials did
not meet these requirements, new materials were
produced in order to cover all necessary change
objectives. Role model stories were taken from
interviews of adolescents who successfully had
quitted smoking. The ‘role models’ represented
both genders, different school types, different age
groups and different regions of the country.
In the production phase, dummy versions of the
new materials were piloted among 10 adolescent
smokers and revised according to the feedback
given. In addition, we secured that the intervention
format took into account the factors essential for
recruitment and implementation.
Results
The ﬁnal intervention included a ‘cessation stand’
with two counsellors offering CO measurements,
proactive non-confronting short counselling based
onMotivationalInterviewingand a rangeofsupport-
ive materials, such as self-help guides, postcards,
a small competition and referral to an Internet/
SMS/email-cessation support system. Speciﬁcally
for this intervention, we developed the self-help
guide, additional postcards and the counsellor man-
ual. The counselling followed a three-step sequence
where smokers initially were CO measured and (de-
pendent of their attitude towards quitting) they were
interviewed about their smoking status and history,
motivation for quitting and cessation strategies. In
the last step, they were referred to additional help
(a smoking cessation web page or/and a cessation
guide) and were asked whether they were interested
Adolescent smoking cessation intervention
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smoking ‘challenge’ was to give the smokers an op-
portunity for making a small cessation experience
(for instance, not to smoke in the following break);
challenges were deﬁned together with the individual
adolescent. The events were organized in a central
place at the school (typically in the cantina) from
10.00 a.m. to 13.00 p.m. and were run 1 day a week
for 4 weeks in a row.
In addition to the written intervention materials
for the adolescents, we developed a manual and
a training course for counsellors. The manual fo-
cused on the core principles of Motivational Inter-
viewing, the adolescent smoking cessation process,
the concept of short counselling and practical in-
formation on how to set up a smoking cessation
event and how to use the materials as part of the
intervention. These topics were also covered in
a counselling training including role-playing, dem-
onstrations and supervision.
IM step: Development of implementation
plan
Method
The ﬁfth phase in IM concerns planning for
implementation.
Results
A central–local strategy was developed in order to
deﬁne responsibilities for all involved partners. The
central level were deﬁned as the Danish Cancer
Society and the local level as coordinators being
responsible for smoking prevention in the counties.
A scheme with performance objectives for the coor-
dinators were made indicating which actions they
had to perform in order to secure implementation.
These were decide to participate in the project, con-
tact relevant schools, enrol schools in the project,
identify a contact person at each school, identify
relevant student groups, recruit counsellors, orga-
nize special training for the counsellors and contact
schools for planning programme execution. The
DCS had the overall responsibility for programme
management and was responsible for monitoring
progress in the implementation plan for the coordi-
nators, for developing a web page with background
information relevant for counsellors, for organizing
a 3-day course in adolescent smoking cessation
counselling and for providing materials with easy
access and low cost. In addition, the DCS was re-
sponsible for organizing annual meetings with all
coordinators.
IM step 6: preparing for process and effect
evaluation
Methods
In Step 6, we wrote an evaluation plan with forma-
tive and effect evaluation measures based on the
objectives identiﬁed in the programme develop-
ment process.
Results
We designed a randomized controlled trial with 11
interventions and 11 control schools with a mea-
surement of baseline, short-term and long-term
effects. Based on the previous IM steps, we selected
the following behavioural variables for the effect
evaluation: smoking, smoking cessation, quitting
attempt, change in smoking consumption and par-
ticipation in cessation support (other than the inter-
vention). In addition, we choose the following
variables focussing on change objectives and deter-
minants: motivation/decisional balance, awareness
of cessation support options, perception of personal
health relevance, experience of social support, self-
efﬁcacy expectations and perception of quitting
methods. The process evaluation was designed to
give us an opportunity for estimating reach and use
of the intervention and allow us to draw a proﬁle of
the users of the intervention.
Discussion
In this paper, we have used the methodology
of Intervention Mapping to develop an adolescent
smoking cessation intervention with a focus on
implementation and recruitment. We found that
guided practice, modelling, self-monitoring, coping
planning, consciousness raising, dramatic relief and
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lescent smoking cessation, and we selected behav-
ioural journalism, guided practice and Motivational
Interviewing as main strategies in our intervention.
We used two strategies to secure widespread imple-
mentation: (i) involvement of local agents in pro-
gramme planning and (ii) focussing on designing
the intervention in a format that would appeal to
a large group of adolescent smokers.
In order to take into account the implementation
and recruitment barriers in both the schools and
among the target group, we developed an alterna-
tive to the ‘traditional’ smoking cessation course
that is usually recommended for smoking cessation
interventions [2]. Therefore, we planned an event-
based intervention with a ‘cessation stand’ with two
counsellors offering CO measurements, proactive
non-confronting short counselling based on Moti-
vational Interviewing and a range of supportive
materials, such as self-help guides, postcards,
a small competition and referral to an Internet/
SMS/email-cessation support system.
Since this study do not present evaluation data,
we cannot make conclusion about whether the in-
tervention will be effective in helping adolescents
quit smoking. However, the high transparency of
the decisions taken in the development process with
insight into both the overall goals of the interven-
tion, the performance and change objectives and the
theoretical methods and strategies used in the in-
tervention design is crucial when designing and
evaluating health-promoting interventions. This
knowledge makes it possible to identify speciﬁc
weaknesses in the intervention, and, subsequently,
to make appropriate improvements. In addition,
methodological transparency is crucial in order to
gain insight into why some seemingly identical
interventions are effective and others not and when
transmitting experiences from one intervention area
to another [33, 34].
Although the planning process was guided by
IM, not all IM tasks were completed like suggested
by the protocol. First, time and funding restrictions
made it impossible to perform a study on determi-
nants of smoking cessation in a Danish adolescent
sample. Therefore, the assumptions on determi-
nants that formed the basis of intervention develop-
ment might not have been valid for the adolescents
in our trial. Second, when making estimations of
importance and changeability of cognitive and so-
cial determinants in Step 2, we could not ﬁnd spe-
ciﬁc recommendations in the literature regarding
adolescent smoking cessation. Therefore, the selec-
tion was based on general scientiﬁc insights in the
smoking cessation literature and consensus among
programme planners. Finally, one could argue that
we selected the schools as setting for the interven-
tion before the actual development process and
therefore choose not to take into considerations al-
ternative delivery platforms to soon in the process.
The reason for this selection was our experience
that the adolescents did not want to participate in
smoking cessation interventions if participation was
too difﬁcult. We therefore designed the intervention
to be delivered in a setting that most Danish ado-
lescent use on a daily basis. However, we cannot
exclude the possibility that other settings could
have been suitable for the intervention also. In spite
of these shortcomings, the IM methodology proved
to be essential to develop a systematic adolescent
smoking cessation intervention with strong focus
on implementation and recruitment of adolescent
smokers.
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